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Echocardiographic Identification 
of Left Ventricular Cavity Obliteration 
Vidyadhar R. Gandra, MD, * Mohsin Alam, MD, * Fareed Khaja, MD, * 
Sidney Goldstein, MD, * and Jeffrey B. Lakier, M D * 
We identified22 patients with angiographic left ventric-
ular cavity obliteration (LVCO), of whom 15 were availa-
ble for M-mode and two-dimensional echocardiogra-
phic evaluation. All 15 patients had chest pain, and 13 
had long-standing hypertension. Electrocardiographic 
evidence of left ventricular hypertrophy was present in 
ten patients. The echocardiographic criterion for LVCO 
was apposition of the left ventricular septum with the 
left ventricular posterior endocardium during systole as 
demonstrated by either M-mode or two-dimensional 
systems. LVCO was demonstrated during systole by M-
mode echocardiography in seven of 15 patients and by 
two-dimensional echocardiography in 14 patients. LVCO 
could not be demonstrated in ten randomly selected 
patients with normal left ventricular angiograms. Only 
four patients had significant coronary artery disease. 
Symmetric or asymmetric left ventricular hypertrophy is 
an important pathophysiological mechanism in the pro-
duction of LVCO, and two-dimensional echocardio-
graphy is useful in its identification. 
Le f t ventricular cavity obliteration (LVCO) is an angio-
graphic phenomenon in which the apical intracavitary 
space is abolished in systole by the contraction o f the left 
ventricular muscle. This was initially reported as mid-
ventricularobstruction in patients with idiopathic hyper-
trophic subaortic stenosis (1,2). Subsequently, Reizner, 
et al (3) described angiographic LVCO in patients with 
hypertension, aortic stenosis, and symmetric hypertro-
phic cardiomyopathy. More recently, Yamaguchi, et al 
(4) reported concentric apical hypertrophy of the left 
ventricle associated with angiographic obliteration of 
the cavity of the apical port ion of the left ventricle at 
end-systole. They also demonstrated left ventricular cav-
ity narrowing toward the apex by two-dimensional 
echocardiography. Maron, et al (5) have demonstrated 
by two-dimensional echocardiography that myocardial 
hypertrophy occurs in unusual locations of the left ven-
tricle that were not reliably identif ied with conventional 
M-mode studies. In this report we describe the M-mode 
and the cross-sectional echocardiographic characteris-
tics of patients who have angiographic evidence of left 
ventricular cavity obliteration. 
Methods 
We identif ied left ventricular cavity obliteration in 22 
patients by reviewing the left ventriculograms of 1,000 
consecutive patients studied at Henry Ford Hospital 
between January 1977 and October 1979. Cardiac cathe-
terization was performed in the post-absorptive state, 
and all oral medication had been withheld at least nine 
hours before cardiac catheterization. Left ventricular 
angiograms were recorded in the right and left anterior 
obl ique projections. Left ventricular cavity obliteration 
was diagnosed if the apical intracavitary space was com-
pletely obliterated when a normally conducted impulse 
preceded the beat analyzed (Fig. 1). The left ventricular 
catheter was placed at the apex of the left ventricle, and 
pull back pressure recordings were obtained at the same 
t ime as the catheter was withdrawn into the aorta to 
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detect any intraventricular gradient. Nosympatho-mimetic 
agents were adminstered dur ing left ventriculography. 
Left ventricular angiograms were recorded in both right 
and left anterior obl ique projections. Selective coronary 
arteriography was performed after left ventriculography. 
Coronary artery obstructions were considered signifi-
cant if any of the major vessels demonstrated luminal 
narrowing >50% on angiography. 
Fifteen of 22 patients with angiographically demonstra-
ble LVCO (Table I) were available for examination using 
both M-mode and cross-sectional echocardiography. 
Their mean age was 59 years; 12 were women, and three 
were men. All patients had chest pain compatible with 
angina pectoris. Long-standing hypertension was pres-
ent in 13 patients, all of whom were receiving antihyper-
tensive therapy. Electrocardiograms showed left ven-
tricular hypertrophy in ten patients, seven of whom had 
deep T-wave inversions in their precordial leads (Fig. 2). 
Symptoms of congestive heart failure were present in 
three. Eleven of the 15 patients had an ejection systolic 
murmur at the left sternal border. 
M-mode echocardiography was performed with a Smith-
Kline Ekoline 20A instrument. A 2.25 megahertz trans-
ducer was used, and tracings were recorded on an Eko-
line 21 recorder at paper speed of 50-100/mm/sec. The 
M-mode echocardiographic studies were performed 
with the transducer positioned in the third to f i f th left 
intercostal space or f rom a subxiphoid approach using 
standard techniques. Tracings were recorded f rom the 
anterior and posterior mitral leaflets and f rom the sep-
tum and left ventricular posterior wall just below the 
mitral leaflets. Left ventricular systolic and diastolic cav-
ity dimensions were measured at two sites: just below 
the mitral valve at the level of chordae tend inae and near 
the apex of the left ventricle. Adequate M-mode echo-
cardiograms were obtained in all 15 patients (Table II). 
Two-dimensional echocardiograms were obtained with 
a 2.25 megahertz 30° or 80° mechanical sector scanner 
(Smith-Kline Instruments, Ekosector 1).The images were 
recorded on a videotape with a Sanyo VTC 7100 cassette 
recorder and were available for analysis in a real t ime, 
slow mot ion, or single frame format. Individual frames 
were converted into hard copy with a Polaroid photo-
graphic system. Cross-sectional echocardiography of 
the left ventricle was recorded in both the long and short 
axis. We obtained adequate recordings in 14 of 15 
patients (Table II). 
I n addition, we performed M-mode and two-dimensional 
echocardiography using the same techniques on ten 
randomly selected patients with normal ventricular 
angiograms. 
Results 
Our echocardiographic criterion for the diagnosis of 
LVCO was the apposition of the left ventricular septum 
with the left ventricular posterior endocardium dur ing 
systole. Left ventricular internal dimensions at end-
diastole (LVIDD) and at end-systole (LVIDS) decreased 
gradually toward the apex in all patients. In seven o f t he 
15 study patients, LVCO was demonstrated during sys-
tole by M-mode echocardiography (Fig. 3). 
In the 15 patients evaluated by M-mode echocardio-
graphy, we found other associated echocardiographic 
abnormalities in addit ion to LVCO. Concentric hyper-
trophy of the left ventricle was recorded in eight, and 
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Fig.1 
End-diastolic frame (left panels) and end-systole frame (right panels) of 
cineangiograms f rom two patients w i th left ventr icular cavity obl i tera-
t ion . 
Fig. 2 
Electrocardiogram of patient No. 7 showing left ventricular hyper-
t rophy (R wave m AVL = 18 m m , 'f' inversion in I, AVL and V4-V6 and 
deep's ' waves in V-1-V3) w i th normal coronary arteries at angiography. 
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Clinical Data 
TABLE I 
Clinical and Hemodynamic Data in 15 Patients with Left Ventricular Obliteration 
Electrocardiogram Hemodynamics Coronary Artery Disease 
Congestive Left Left 
Age Hyper- Chest Heart Ventricular Ventricular Intraventricular Ejection % 
No. Sex tension Pain Failure Syst.(n i) Hypertrophy End-Diastolic Gradient Failure Significant 
Pressure 
1. 71 F Yes Yes No Yes Yes 17 None 63 No 
2. 45 M Yes Yes No No No 11 None 83 Normal 
3. 55 F Yes Yes No Yes No 10 None 80 Normal 
4. 68 F Yes Yes Yes Yes Yes 14 None 70 No 
5. 53 F No Yes No Yes No 31 None 84 Total 
occlusion, RCA 
6. 62 F Yes Yes No No Yes 18 None 88 50% RCA, Circ 
7. 57 F Yes Yes No No Yes 26 None 84 Normal 
8. 45 F No Yes No No No 11 None 84 Normal 
9. 60 F Yes Yes Yes Yes Yes 7 None 84 Normal 
10. 64 M Yes Yes No Yes Yes 13 None 71 Normal 
11. 40 F Yes Yes No Yes Yes 22 None 79 No 
12. 75 F Yes Yes No Yes Yes 13 Yes Prov 82 Normal 
13, 58 F Yes Yes Yes Yes Yes 15 None — Normal 
14. 71 M Yes Yes No Yes Yes 4 None 76 (LAD + Mar) 
50% 
15. 71 F Yes Yes No Yes No 6 None 73 (LAD + Mar) 
50% 
Prov = provocative measure produced intraventricular gradient; RCA = right coronary artery; circ • 
anterior descending artery; Mar = marginal artery 
circumflex artery; LAD = left 
TABLE II 
Echocardiographic Data in 15 Patients with Left Ventricular Cavity Obliteration 
M-Mode Echocardiography 2-D Echo 
Systolic 
No. of Notching LVIDD LVIDD LIVDS Apposition of 
Patients Septum IVPW IVS/LVPW of AV Below IIV LVIDS Towards Apex SAM IVS and LV 
1. 2.2 1,8 1,2 No 3,3 1,9 1,6 -0- No Yes 
2. 1.2 1,1 1.09 No 4,3 2.5 4,0 2.0 No No, Inadequate 
3. 1,1 1,2 0.9 No J,5 1.1 2,5 -0- No Yes 
4. 1.8 1,5 1.2 No 3,3 1.1 2,5 -0- No Yes 
5. 1,8 0,8 2.1 No 4.5 2.2 3,0 0,6 No Yes 
6. 1,5 1,4 1.07 No 4,2 2,1 4,2 2,0 No Yes 
7. 1,6 1,0 1.6 No 4,4 1,5 2.2 -0- No Yes 
8. 1,3 0,8 1,6 No 4,0 2,0 3,2 1,8 No Yes 
9. 1,8 1.8 1,0 No 2,6 1,7 2.5 1.6 No Yes 
10, 1,0 1.0 1.0 No 4,6 2.8 4,0 2,5 No Yes 
11. 1,9 1,3 1,4 No 3,6 2,4 3,4 1,0 Yes Yes 
12, 2,5 2,1 1,2 No 3,8 2,9 3,0 0,9 No Yes 
13, 1,8 1,3 1,0 No 3,6 1,2 1,5 -0- No Yes 
14. 2,3 2,0 1.15 No 4,0 1,0 4,0 -0- No Yes 
15. 1.7 1.7 1.0 No 3,6 1,0 3,5 -0- No Yes 
LVPW= left ventricular posterior wal l ; 1VS= interventr icular septum; AV = aortic valve; LVIDS = left ventricular internal dimension 
at end-systole; SAM = systolic anterior mot ion of mitral valve; LVCO = left ventricular cavity ob l i terat ion; LVIDD = left ventricular 
internal dimension at end-diastole; MV = mitral valve; LV = left ventricle. 
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asymmetric septal hypertrophy in four, who had a 
greater than 1.4 ratio of the septum to left ventricular 
posterior wall (patients 5, 7, 8, and 11). In one of these 
four patients we also observed systolic anterior motion 
of the mitral valve, although no other echocardiogra-
phic features of obstructive hypertrophic cardiomy-
opathy, including mid-systolic notching of the aortic 
valve, were seen. 
In 14 of the 15 patients, two-dimensional echocardio-
graphy demonstrated systolic LVCO, which varied from 
one third to two thirds of the left ventricular cavity, the 
apex always being involved (Fig. 4). 
The echocardiographic features of LVCO were not 
demonstrated in the ten control patients; all had ade-
quately defined left ventricular structures. 
Flemodynamic data are presented in Table I. The left 
ventricular end-diastolic pressure averaged ISmmFHg, 
A-BELOW MITRAL VALVE 
LVPW 
B-AT APEX 
LVCO 
LVPW 
Fig. 3 
A. M-mode echocardiogram of patient No. 7 below mitral valve show-
ing small left ventricular cavity (LVC) and thickened inter-ventricular 
septum (S) and left ventricular posterior wal l (LVPW). B. M-mode 
echocardiogram of same patient at left ventricular posterior endocar-
d ium at end-systole (LVCO). RVW=right ventricular wa l l ; RVC=right 
ventricular cavity. 
and the mean left ventricular ejection fraction was 78%. 
Only one patient was found to have an intraventricular 
pressure difference. 
Discussion 
Although LVCO was initially demonstrated by angio-
graphy in patients with hypertrophic obstructive cardio-
myopathy, subsequent studies have indicated that it can 
occur in patients with hypertension and aortic valvular 
stenosis (3). Experimentally, this phenomenon has been 
induced in animals during inotropic stimulation (6) and 
hemorrhagic shock (7). 
Thus, the basic disease process causing LVCO appears to 
be more heterogeneous than previously recognized. 
Our observations confirm the findings of Reizner, et al 
(3) that left ventricular hypertrophy may be an important 
factor in cavity obliteration. Fiowever, while three of our 
patients did not have echocardiographic evidence of left 
ventricular hypertrophy (symmetric or asymmetric), LVCO 
was still demonstrated by left ventricular cineangio-
grams. One of these three patients (patient No. 10) had 
electrocardiographic evidence of left ventricular hyper-
trophy, and all three had systemic hypertension. 
Echocardiography has proven useful for estimating left 
ventricular size and function noninvasively in the sym-
DIASTOLE DIASTOLE 
Lvpw.i_ "'-CTvi 
SYSTOLE 
LVCO_ 
iv r , 
SYSTOLE 
L V C s / 
o 
S—RV 
LVPVV/C S_ 
I ^ L A 
Fig. 4 
Upper panel : 2-D echocardiogram of patient No. 7 showing left ven-
tricular cavity (LVC), th ickened inter-ventricular septum (S), left ven-
tricular posterior wall (LVPW), and left atr ium (LA) at end-diastole. 
Lower panel : 2-D echocardiogram of same patient showing cavity 
obl i terat ion (LVCO) involv ing the apical two thirds of left ventricular 
cavity; RV=right ventricle. 
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metrically contracting left ventricle (8-10). It has also 
been used to demonstrate localized abnormalities of left 
ventricular funct ion, including left ventricular aneu-
rysms (11,12). In this study we evaluated the ability of 
both M-mode and cross-sectional echocardiography to 
detect the presence of LVCO. M-mode echocardio-
graphy was successful for only seven of 15 patients 
because of the diff iculty in adequately recording the 
region of the left ventricular apex. Cross-sectional or 
two-dimensional echocardiography, by enlarging the 
field and providing correct spatial orientation, permit-
ted more precise evaluation of systolic LVCO. Using this 
technique, we were able to detect cavity obliteration in 
14 of the 15 patients. 
The clinical characteristics of patients with angiographic 
LVCO have been previously described (3). Al l our 
patients presented with chest pain. Four had significant 
coronary artery disease which could have accounted for 
this symptom. The remaining patients had normal coro-
nary arteries. Although the mechanism of chest pain in 
idiopathic hypertrophic subaortic stenosis is not well 
understood, various explanations have been suggested. 
These include coexisting coronary artery disease (13,14), 
septal perforator arterial compression (15), and diffuse 
depression of myocardial perfusion (blood f low/un i t 
mass) (16). In a study by Kemp, et al (17) of patients with 
chest pain and normal coronary arteries, increased lac-
tate product ion suggested the presence o fa metabolic 
derangement with tissue hypoxia that could account for 
angina pectoris. Myocardial hypertrophy frequently 
occurs in patients with LVCO, and a similar mechanism 
may be responsible for their chest pain. The demonstra-
t ion of LVCO by echocardiographic techniques may 
contr ibute to the management of these patients by 
explaining the angina-like chest pain that occurs in 
patients with normal coronary arteries and no left ven-
tricular outf low obstruction. 
Since this study ended, ten additional patients with 
hypertension and chest discomfort who were studied by 
two-dimensional echocardiography have been shown 
to have LVCO without other features of obstructive 
hypertrophic cardiomyopathy. Therapy with beta-block-
ing agents was instituted without the need for more 
invasive procedures. This study indicates that two-
dimensional echocardiography is useful in demonstrat-
ing the presence of left ventricular cavity obliteration. 
Chest pain was the presenting symptom in 70% of our 
patients, although their coronary arteries were normal. 
We believe that symmetric or asymmetric left ventricular 
hypertrophy is an important pathophysiological mechan-
ism in the production of LVCO and associated chest 
pain. 
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